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????????????????????????????????????? 4.9(ii)??
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???????????????????????????????????????????
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????? 4.11 ???????CPU ? 50 ???????????????????????
??CPU???????????????????????????????????????
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4.3 ??
HTTP ??????????CPU ?????????????????????????
???????????????????? 2 ??????????????????????
HTTP?????????????????????????????1500? s???????
???????????????????????????????????????????
??????????????1500? s?????????????????????????
???????????????????????????????????????????
???????????3.4???????????????????????????????
??
???????? CPU?????????????????????????????????
???????????? HTTP????????????????????????????
?????????????????????????????????????????
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? 4? ?????????????????
?????? CPU??????????????????????????????????
???????????????????????????????????????????
??????CPU?????????????????2?????????????????
?????????CPU????????????????????????????????
???????????????????????????????????????????
????
4.4 ?????????????????
?????????????????????????????????????????3?
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????CPU????????????????
??????????????????????????
?????PC????????????????????????
1. CPU???????
2. ???? I/O?????
3. ???????
4. ?????
???????????????????????????????????????????
sar???????????????CPU???????? I/O??????????????
????????????????????? I/O????????????????????
???????????????????????4.1???????????????????
??????????????????CPU???????????????????????
????????????????
? 4.12?????? CPU??????????????????????????????
?????? L1?????????????????????????????L2?????
????????????????????? (? 4.13)?
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? 4.12 : CPU ??????????????
? 4.13 : ?????????? L1 ? L2
? 4.12 ???????????????????????????????? 2 ?????
???????1???????????2????????????????????????
??????????? (4.1)???????????????????? y ????????
L2/L1??????y^ ???????? L2/L1??????
R = 1 
P
(y   y^)2P
y2
(4.1)
????????????CPU???? 2???????????????CPU???? 2
??????CPU????????????????????????????????CPU
???????????????????????????????????????????
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? 4? ?????????????????
????????????????????????? L1 ????????????????
????? CPU????????????????? 2???????CPU????????
???????? 2???????????????????????????????? 2?
?????????? L2??? 2???????????
????????CPU ???? 2 ??????L2/L1 ??? 4 ???????????2 ??
??? L2/L1?????????????????2???????????????????
??????????
?????????? 4.1????????????????????????????????
???????????????????????????????????????????
???????? 2??????????????????????????????????
?????????????
???????????????????????????????????????????
???????????????????????
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? 5?
?????????????????
???
??????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
4.1??????????????????????? HTTP???????????????
???????????????????????????????????????????
???????? CPU???????????????
5.1 ????
?????? 5.1?? 5.1???????????????
? 5.1 : ????
? 5.1 :???????
? 5? ????????????????????
CPU ??? OS
??? PentiumIV 512MB VineLinux3.1
(192.168.1.1) 2.80GHz (kernel2.4)
??? PentiumIII 128MB VineLinux3.1
(192.168.1.2) 650MHz (kernel2.4)
?????? Intel Core 1GB Fedora 10
(192.168.1.5) 2 Duo (kernel2.6)
2.20GHz
???? CPU?????? 4.1????????????????????????????
????????????4.1?????????? HTTP????????????????
????????
5.2 ????
?????? 5.2?? 5.3????
?? 5.2(i)??????????????????????????????????????
??????? 5.2(ii)?????????????????????????????????
???????????? 2???????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????
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5.3 ??
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? 5.4 : CPU ??????????????
?????????????CPU????????????????4.4????? 2???
?????????????????????????
5.3 ??
?????????????????????????????????????????
????????????????????????????????? CPU???????
???????????????????????????????????????????
??????????????????????????????
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? 6?
?????????????
?????????????????? 2???????????????????????
???????????????????????????????????????????
?????????????????????????????
??????? 5 ?????? 5.1 ?? 5.1 ??????????????????????
HTTP ???????????? S-Client ? rate ?????????? 10 ??? 5 ????
????????
6.1 ????
??????????????? 6.1?? 6.6??????????? L1? L2? 4????
??L1???????????????????????????L2???????????
???????????????????????? L1?L2???????? CPU?????
?????
? 6.1 :???? (1)
1?? 2?? 3?? 4?? 5?? 6?? 7?? 8?? 9?? 10??
L1 437 435 433 439 440 434 443 441 437 440
L2 63 65 67 61 60 66 57 59 63 60
CPU??? 5.9? 6.0? 6.1? 5.8? 5.7? 5.9? 6.0? 5.7? 6.1? 5.9?
? 6.2 :???? (2)
1?? 2?? 3?? 4?? 5?? 6?? 7?? 8?? 9?? 10??
L1 264 265 263 266 268 267 264 263 262 260
L2 236 235 237 234 232 233 236 237 238 240
CPU??? 14.5? 14.6? 14.0? 14.5? 14.2? 14.7? 14.2? 14.9? 14.5? 14.2?
? 6.3 :???? (3)
1?? 2?? 3?? 4?? 5?? 6?? 7?? 8?? 9?? 10??
L1 163 160 167 168 165 163 169 164 166 165
L2 337 340 333 332 335 337 337 336 334 335
CPU??? 23.1? 23.3? 23.5? 22.9? 23.6? 23.7? 22.8? 22.7? 23.6? 23.4?
? 6? ?????????????
? 6.4 :???? (4)
1?? 2?? 3?? 4?? 5?? 6?? 7?? 8?? 9?? 10??
L1 120 122 118 117 123 125 124 120 121 119
L2 380 378 382 383 377 375 376 380 379 381
CPU??? 31.1? 31.5? 30.8? 30.7? 31.4? 31.2? 31.1? 31.6? 30.9? 31.0?
? 6.5 :???? (5)
1?? 2?? 3?? 4?? 5?? 6?? 7?? 8?? 9?? 10??
L1 69 67 68 72 73 75 66 65 69 70
L2 431 433 432 428 427 425 434 435 431 430
CPU??? 38.7? 39.0? 38.8? 38.5? 38.4? 38.6? 39.1? 38.7? 38.4? 38.5?
? 6.6 :???? (6)
1?? 2?? 3?? 4?? 5?? 6?? 7?? 8?? 9?? 10??
L1 32 35 31 30 29 37 34 35 36 31
L2 468 465 469 470 471 463 466 465 464 469
CPU??? 46.1? 46.5? 46.2? 46.3? 45.9? 45.8? 46.7? 45.6? 46.5? 46.7?
6.2 ??
????????????????????????????????????????? 10
???????????????????????????????????????????
???????????????????????????????????????????
???????????S-Client????????????????????????????
??? 10???????????????????????????????????????
???????????????????????????????????????????
?????
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???????????????????????????????????????????
???????????????????????????????????????????
????????
???????????????????????????????????????????
??????????????????????????????????????????? 2
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
????????CPU?????????????????????????????????
???????????????????????????????????????????
??????????????????
????????????????????? CPU??????????????????2?
?????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
?????? CPU???? 50?????????????????????CPU???? 50
???????????????????????????????????????????
??????????????
7.2 ???????
???????????????
? 7? ??
 ?????????????????
???????????????????? CPU???????????????????
???????????????????????????? CPU???????????
????????????????????????????????? CPU ?????
??????????????????????????????????????
 Web3?????????????????????????
???????????????????????????????????????
 ??????????????
????????Linux???????????????????OS??????????
??????????????????????Linux????????????????
?????????????????????????????????
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??A
HTTP ?????????????
?????? PC?????HTTP??????????????????????
#include <stdio.h>
#include <stdlib.h>
#include <signal.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <sys/time.h>
#include <netinet/in.h>
#include <arpa/inet.h>
#include <wait.h>
#define bzero(ptr, n) memset(ptr, 0, n)
#define SERVER_IP_ADDR "192.168.1.1"
int main(void){
?? int sockfd;
?? int ret;
?? struct sockaddr_in servaddr;
?? char query[] = { "GET / HTTP/1.0\r\n\r\n" };
?? char result[512];
?? pid_t pid;
?? while(1){
??? if ((pid=fork())<0) {
??? fprintf(stderr, "fork failed.\n");
??? return;
??} else if(pid==0) { /* child */
??/* ?????????*/
??? sockfd = socket(AF_INET, SOCK_STREAM, 0);
??? if (sockfd==-1){
?? A HTTP?????????????
???? fprintf(stderr, "error: Socket Open Error.\n");
???? exit(0);
???}
??? bzero(&servaddr, sizeof(servaddr));
??? servaddr.sin_family = AF_INET;
??? servaddr.sin_port = htons(80);
??? inet_aton(SERVER_IP_ADDR, &servaddr.sin_addr);
??? ret = connect(sockfd, (struct sockaddr *)&servaddr, sizeof(servaddr));
??? if (ret==-1){
???? fprintf(stderr, "error: Connection Error.\n");
???? exit(0);
???}
???/* ?????????*/
??? write(sockfd, query, strlen(query));
???/* ??????????*/
??? while (read(sockfd, result, strlen(result)) != '\0');
???? close(sockfd);
???? exit(0);
???}
??? usleep(50000);
??}
?? return 0;
}
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??B
????????
B.1 tcpdump???????
tcpdump??????????????????????yacc? ex? libpcap?????
?????????
1. bison-2.0 ???????
????gnu?? yacc??? bison(bison-2.0.tar.gz)??????????
$ tar xvfz bison-2.0.tar.gz
$ cd bison-2.0
$ ./configure
$ make
$ su # make install
2. ex???????
?? ex(ex-2.5.4a.tar.gz)??????????
$ tar xvfz flex-2.5.4a.tar.gz
$ cd flex-2.5.4a
$ ./configure
$ make
$ su # make install
3. libpcap????????? libpcap(libpcap-0.8.3.tar.gz)??????????
$ tar xvfz libpcap-0.8.3.tar.gz
$ cd libpcap-0.8.3
$ ./configure
?? B ????????
$ make
$ su
# make install
4. tcpdump????????? tcpdump(tcpdump-3.8.3.tar.gz)??????????
$ tar xvfz tcpdump-3.8.3.tar.gz
$ cd tcpdump-3.8.3
$ ./configure
$ make
$ su
# make install
B.2 httpd.conf???????
Apache ?????????? httpd.conf ?????????????????httpd.conf
?????/etc/httpd/??????
1. MaxClients??? 512??????
2. S-Client???????????????????????????
SetenvIf Remote_Addr 192.168.1. no_log
CustomLog /var/log/httpd/access_log combined env!=no_log
B.3 S-Client?VineLinux?????
S-Client ? FreeBSD ?????????????????????????????
VineLinux3.1 ????????????????????????
1. cpufunc.h ???????? VineLinux3.1 ?????????? FreeBSD ???????
????????
2. VineLinux3.1 ???????????? gcc ?? main() ??? return ????????
???????????return ??????
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??C
????
???????? ICMP ? HTTP ?????????????????????????
??????????? 2???????????????????????????????
??????????????????????? HTTP?????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????
C.1 ????
????? 4.2???????????? 4.6?? 4.3??????????????????
?????????
1. ?????????????????????????????????????????
?????
2. ???????????????????????HTTP???????????????
??HTTP?????? 500??????
3. ?????????????????????????????????
4. ?????????????? CPU?????????????????
1.????????????????
#pragma asm
#include <stdio.h>
#include <time.h>
#include <signal.h>
#include <unistd.h>
#include <sys/io.h>
?? C ????
int iopl(int level);
int main(void){
? clock_t t1,t2;
? iopl(3);
?/*I/O?????? 3????CLI? STI????????*/
? t1=clock();
? while(1){
?? asm("sti");
??/*STI????????????????*/
?? usleep(500);
?? asm("cli");
??/*CLI????????????????*/
?? usleep(500000);
?? t2=clock();
?? if(t2-t1>=550000){
??? asm("sti");
??? break;
??}
?}
? return 0;
}
#pragma endasm
???????? STI? CLI?????????????????????????????
????????????????????????????????????? HTTP???
??????????? C.1???????????????????????????????
???????????????????????????????
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C.2 ????
? C.1 : ??????????????????????? HTTP ????????????
???????????????????????????????????????????
??????????????????
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?? C ????
? C.2 : ????
??????????????????????????????????????????
??????????????????????????????????????????
HTTP????????????????????????????? 2??????????
???????????????
{ 58 {
??D
?????????????????
??????????
4.2?????????????CPU???????????? nice???????-20??
???????????????????????????????????????????
????????????????????????????????????????????
????????????????????????????????????????????
D.1 ????
????? 4.2??????? 4.6?? 4.3???????????????????????
???? 4.2???????????????????????? nice????????-20?
?????? 19?? 1?????????? 40?????????????????????
???? CPU?????????????
D.2 ????
?????? D.1?????????????
??????????????????????????????????????????
? D.1 ????
??????? ???????
????? ?????
4.2 ?????? 29 471
(CPU ??? 39.6 ?)
??????? 376 124
(CPU ??? 40.9 ?)
?? D ???????????????????????????
???????????????????????HTTP?????????????????
???????????????????????????????????????????
???????
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Study on monitoring the server method by the distribution of packet
response time
Nozomi KIMURA†, Shogo IMAI†, Motomitsu ADACHI††, Masatsugu ICHINO†††, and Naohisa
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†† FUJITSU LABORATORIES LTD?4-1-1 Kamikodanaka, Nakahara-ku, Kawasaki, Kanagawa 211-8588,
Japan
††† Graduate School of Informatics and Engineering?The University of Electro-Communications 1-5-1
Chofugaoka, Chofu, Tokyo 182-8585?Japan
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Abstract In this paper, study on monitoring the server method focusing the distribution of packet response time
is described. In previous studies, found that increasing in server load cause dividing into fast and slow group of
packet response time. In this paper, to further these studies, discussed the factors that aﬀect about server load with
the packet response time. First, we can identify where bottlenecks in the server by modeling process of packet in the
server. And, by modeling the bottlenecks in the processing of packet, examines the causes fall into two groups of the
packet response time, made improvements in this technique. In addition, this paper also mentioned the usefulness
of this method.
Key words Internet,server,load measurement,response time,modeling
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